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T h i s  merllorandum p r e s e n t s  a s i m p l i f i e d  d e s c r i p t i o n  

o f  t h e  AAP-l/AAP-2 m i s s i o n  w i t h  s p e c i a l  emphasis  on t h e  

p r e s s u r i z a t i o n  o f  t h e  c l u s t e r  and  a c t i v a t i o n  o f  t h e  O r b i t a l  

Workshop. 

The d a i l y  a c t i v i t i e s  o f  t h e  crew are  d e s c r i b e d  i n  scme 

d e t a i l  d u r i n g  t h e  a c t i v a t i o n  and  d e a c t i v a t i o n  phases .  A more 

g e n e r a l  d e s c r i p t i o n  i s  u s e d  d u r i n g  t h e  p o r t i o n  o f  t h e  m i s s i o n  i n  

which  t h e  c o r o l l a r y  e x p e r i m e n t s  are  performed..  

Al though changes  i n  t h e  modules ,  e x p e r i m e n t s  and  

p r o c e d u r e s  w i l l  change t h e  d e t a i l s  o f  t h i s  m i s s i o n ,  t h i s  memo- 

randum i s  in tended!  to p r o v i d e  a f e e l i n g  f o r  t h e  complex i ty  o f  

t h e  m i s s i o n  and t h e  tasks  r e q u i r e d  o f  t h e  a s t r o n a u t s .  
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BELLCOMM, INC.  
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SUBJECT: A A P -  1 / A  AP- 2 S imp 1 i f i ed M i  s s i on DATE: March 11, 1 9 6 8  
D e s c r i p t i o n  - Case 6 2 0  

FROM: D. S. Lopez 

MEMORANDUM FOR FILE 

T h i s  menorandum p r o v i d e s  a s i m p l i f i e d  d e s c r i p t i o n  of  
t h e  AAP-l/AAP-2 m i s s i o n  w i t h  s p e c i a l  emphas is  on t h e  p r e s s u r i -  
z a t i o n  o f  t h e  c l u s t e r  and a c t i v a t i o n  o f  t h e  O r b i t a l  Workshop 
(OWS). OWS p a s s i v a t i o n  i s  not  c o v e r e d  i n  d e t a i l .  Much o f  t h e  
da t a  used  i n  p r e p a r i n g  t h i s  memorandum was o b t a i n e d  from a n  
MSFC r e p o r t  t i t l e d  "AAP-2 Design R e f e r e n c e  F l i g h t  Sequence" 
d a t e d  November 2 7 ,  1 9 6 7 .  

The sequence  of  o p e r a t i o n s  e s p e c i a l l y  i n  t h e  p r e s s u r i -  
z a t i o n  and i n  t h e  a c t i v a t i o n  p h a s e s ,  h a s  been  r e v i s e d  s e v e r a l  
times and w i l l  undoub ted ly  change a g a i n .  The hardware  d e s i g n ,  
i n  most c a s e s ,  i s  n o t  sequence  dependen t  and w i l l  n o t  r e q u i r e  
r e d e s i g n  when t h e  sequence  i s  r e v i s e d .  The f o l l o w i n g  sequence  
i s  c u r r e n t  and  s h o u l d  be  r e p r e s e n t a t i v e  o f  t h e  f i n a l  p l a n .  

Day 1 

s t a g e ,  t o  be  u s e d  as t h e  OWS, i s  p l a c e d  i n  a 2 0 5  by  230  nm 
e l l i p t i c a l  o r b i t  which i s  l a t e r  c i r c u l a r i z e d  a t  230 nm. 

The AAP-2 s p a c e  v e h i c l e  i s  l a u n c h e d  and t h e  S- IVB 

The s t a g e  p a s s i v a t i o n  p r o c e s s  i s  i n i t i a t e d  i m m e d i a t e l y  
a f t e r  5-2 e n g i n e  shutdown.  The p r o c e s s  c o n s i s t s  o f  clumping t h e  
LOX and LH2 r e s i d u a l s  t h rough  t h e  J - 2  ( t h e  AV prod-uced by t h i s  
p r o n e l l a n t  dumpinp. i s  u s e d  t o  c i r c u l a r i z e  t h e  c 3 r b i t  a t  230  nm) 
e n g i n e  and  t h e n  v e n t i n g  t h e  p r o p e l l a n t  t a n k s  and o t h e r  p r e s s u r e  
v e s s e l s  down t o  a p r e d e t e r m i n e d  s a f e  p r e s s u r e .  P a s s i v a t i o n  i s  
n o r m a l l y  comple t ed  w i t h i n  7 . 5  h o u r s  a f t e r  o r b i t a l  i n s e r t i o n .  
When p a s s i v a t i o n  i s  comple te  t h e  LH2 t a n k  p r e s s u r e  i s  

p s i a ,  t h e  s e c o n d a r y  n o n - p r o p u l s i v e  v e n t  ( N P V )  v a l v e  (1, 
F i g u r e  1) i s  l o c k e d  open ,  and t h e  m e t e o r o i d  s h i e l d  and  t h e  solar 
a r rays  a re  d e p l o y e d .  The s t a g e  c o n t r o l  he l ium b o t t l e  i s  n o t  
v e n t e d  u n t i l  Day 2 as i t  i s  used  t o  c l o s e  t h e  NPV v a l v e  p r i o r  t o  
OWS p r e s s u r i z a t i o n .  

A t  l a u n c h  t h e  M u l t i p l e  Docking Adap te r  ( M D A )  and t h e  
A i r l o c k  Module ( A M )  STS, fo rward  and  a i r l o c k  s e c t i o n s  ( F i g u r e  2 )  
a re  p r e s s u r i z e d  w i t h  G N 2  t o  s l i g h t l y  above ambient  p r e s s u r e .  The 
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AM a f t  s e c t i o n  v e n t  t o  vacuum v a l v e  ( 2 ,  F i g u r e  1) i s  open a t  
l a u n c h  t o  i n s u r e  a p o s i t i v e  p r e s s u r e  d i f f e r e n t i a l  between t h e  
OWS and t h e  AM a f t  s e c t i o n  f o r  s t r u c t u r a l  r e a s o n s .  Dur ing  
t h e  b o o s t  phase  t h e  G N 2  i s  vented  t h r o u g h  t h e  MDA N P V  v a l v e  
( 3 ,  Fi.gure 1) u n t i l  t h e  p r e s s u r e  r e a c h e s  abou t  4 . 5  p s i a .  The 
NPV v a l v e  i s  c l o s e d  a t  t h i s  t i m e  and remains  c l o s e d  u n t i l  a 
check  o f  t h e  p r e s s u r e  i n t e g r i t y  o f  t h e  MDA and AM i s  made from 
t h e  g round .  The v e n t  i s  t h e n  reopened  and r ema ins  open u n t i l  
t h e  p r e s s u r e  r e a c h e s  approx ima te ly  1 . 5  p s i a .  

Day 2 

F i r s t  e i g h t  h o u r s  - The A A P - 1  space  v e h i c l e  i s  l aunched  
a p p r o x i m a t e l y  2 4  hour s  a f t e r  t h e  A A P - 2  l a u n c h .  The C S M  i s  
p l a c e d  i n t o  o r b i t ,  rendezvouses  w i t h  t h e  A A P - 2  c l u s t e r  and docks 
t o  t h e  a x i a l  p o r t  o f  t h e  MDA. Docking i s  comple ted  a b o u t  f i v e  
h o u r s  a f t e r  l a u n c h .  A f t e r  docking ,  t h e  t u n n e l  volume between 
t h e  CM h a t c h  and t h e  MDA h a t c h  i s  p r e s s u r i z e d  t o  f i v e  p s i a  
w i t h  O 2  t h r o u g h  t h e  e q u a l i z a t i o n  v a l v e  ( 4 ,  F i g u r e  1) i n  t h e  CM 

h a t c h .  The crew removes and s tows  t h e  CM h a t c h ,  checks  t h e  
s e c u r i t y  o f  t h e  docking  l a t c h e s ,  removes and s tows  t h e  dock ing  
p r o b e  and drogue  and connec t s  t h e  CM/MDA e l e c t r i c a l ,  v o i c e  and 
data  u m b i l i c a l .  
u m b i l i c a l  ( 5 ,  F i g u r e  1) i n  t h e  t u n n e l  and opens t h e  O 2  v a l v e  
( 6 ,  F i g u r e  1) t o  s t a r t  MDA/AM p r e s s u r i z a t i o n  w i t h  O 2  t h r o u g h  
t h e  o r i f i c e  i n  t h e  u m b i l i c a l  v a l v e  i n  t h e  MDA ( 7 ,  F i g u r e  1) 
which was open t o  t h e  MDA a t  l a u n c h .  The MDA and t h e  AM STS, 
f o r w a r d  and a i r l o c k  s e c t i o n s  ( F i g u r e  2 )  a r e  b rough t  t o  a t o t a l  
p r e s s u r e  o f  5 p s i a  ( approx ima te ly  3 . 5  p s i a  0 2 ,  1 . 5  p s i a  N 2 )  i n  
a b o u t  one hour .  
The forward  a i r l o c k  h a t c h  ( F i g u r e  2 )  i s  c l o s e d  a t  l a u n c h  b u t  
i t s  e q u a l i z a t i o n  v a l v e  ( 8 ,  F i g u r e  1) i s  open a t  l a u n c h  to p e r m i t  
p r e s s u r i z a t i o n  o f  t h e  a i r l o c k  s e c t i o n .  

The crew t h e n  c o n n e c t s  t h e  0 2 / N z  i n t e r n a l  

The O2 valve  ( 6 ,  F i g u r e  1) i s  t h e n  c l o s e d .  

Two crewmen, i n  ven ted  p r e s s u r e  s u i t s  f o r  thermal  
p r o t e c t i o n ,  a t t a c h  t h e i r  6 0  f t .  u m b i l i c a l s  t o  t h e  CM crew 
s t a t i o n  and don P o r t a b l e  L i f e  Suppor t  Systems ( P L S S )  p r e p a r a -  
t o r y  t o  e n t e r i n g  t h e  MDA. The P L S S ' s  a r e  n e c e s s a r y  a t  t h i s  
t i m e  as t h e  CM crew s t a t i o n  does  n o t  supp ly  w a t e r  f o r  tempera-  
t u r e  c o n t r o l  of t h e  p r e s s u r e  s u i t s .  The MDA h a t c h  e q u a l i z a t i o n  
v a l v e  ( 9 ,  F i g u r e  1) i s  opened. The v a l v e  f low i n d i c a t o r  i s  
checked  t o  d e t e r m i n e  t h a t  t h e  CM and MDA p r e s s u r e s  a r e  e q u a l ,  



BELLCOMM, I N C .  - 3 -  

t h e  MDA l i g h t s  a re  t u r n e d  on, t h e n  t h e  MDA h a t c h  i s  removed 
and s towed.  

Second e i g h t  hour s  - The two crew members e n t e r  
t h e  MDA and t u r n  on t h e  f a n s ,  h e a t e r s  and i n s t r u m e n t a t i o n .  
They t h e n  e n t e r  t h e  STS s e c t i o n  o f  t h e  AM and a c t i v a t e  t h e  
i n s t r u m e n t a t i o n ,  f a n s  and t h e  ECS compresso r s .  After check ing  
t h e  p a s s i v a t i o n  s t a t u s  o f  t h e  OWS a t  t h e  STS Disp lay  and Con- 
t r o l  ( D & C )  p a n e l  and v e r i f y i n g  t h a t  t h e  OWS p r e s s u r e  i s  no t  
g r e a t e r  t h a n  p s i a ,  t h e  secondary  NPV v a l v e  ( 2 ,  F i g u r e  1) 
i s  c l o s e d  and t h e  s t a g e  c o n t r o l  H e  b o t t l e  i s  v e n t e d .  The 
a s t r o n a u t s  t h e n  blow open t h e  p y r o  v a l v e s  (IO, F i g u r e  1) i n  
t h e  OWS p r e s s u r i z a t i o n  l i n e  p r e p a r a t o r y  t o  p r e s s u r i z i n g  t h e  
OWS.  One a s t r o n a u t  t h e n  o b t a i n s  one p o r t a b l e  p o t a b l e  water 
b o t t l e  from i t s  s towed p o s i t i o n  i n  t h e  MDA, c a r r i e s  i t  i n t o  
t h e  CM,  f i l l s  i t ,  r e t u r n s  i t  t o  t h e  MDA and r e s t o w s  i t .  
There  a re  two of  t hese  b o t t l e s  i n  t h e  MDA. They are  f i l l e d  
p e r i o d i c a l l y  t h r o u g h o u t  t h e  m i s s i o n  and used  t o  supp ly  water 
when r e q u i r e d  i n  t h e  A M ,  MDA and OWS. 

The t h i r d  a s t r o n a u t ,  i n  t h e  CM, a c t i v a t e s  t h e  CM 
0 2 / N 2  r e g u l a t i o n  sys tem and opens  t h e  N2 supp ly  v a l v e  (11, 

F i g u r e  1) t o  b e g i n  p r e s s u r i z a t i o n  o f  t h e  OWS. H e  t h e n  
o p e r a t e s  t h e  nephelometer  used i n  Experiment  TO03 ( I n - f l i g h t  
Nephelometer )  which measures  t h e  c o n c e n t r a t i o n  of  d u s t  
p a r t i c l e s  i n  t h e  s p a c e c r a f t  a tmosphere .  

The two a s t r o n a u t s  r e t u r n  t o  t h e  CM and connec t  t h e  
f l e x i b l e  d u c t  from t h e  AM ECS t o  t h e  CM a t t a c h  p o i n t .  T h i s  
d u c t  p r o v i d e s  c o n d i t i o n e d  atmosphere from t h e  AM ECS t o  t h e  C M .  
The crew t h e n  has a 1 . 5  hour p e r i o d  f o r  e a t i n g  and r e s t  and 
r e l a x a t i o n  (R&R) fo l lowed  b y  an e i g h t  hour  s l e e p  p e r i o d .  J u s t  
p r i o r  t o  t h e  s l e e p  p e r i o d  they  v e r i f y  t h a t  t h e  OWS has r e a c h e d  
t h e  d e s i r e d  N2 p r e s s u r e  ( approx ima te ly  1 . 3  p s i a ) ,  c l o s e  t h e  N2 
s u p p l y  v a l v e  (11, F i g u r e  1) and open t h e  O2 supp ly  v a l v e  ( 6 ,  
F i g u r e  1) t o  c o n t i n u e  OWS p r e s s u r i z a t i o n .  (About 5 hour s  
are  r e q u i r e d  f o r  t h e  N 2  p r e s s u r i z a t i o n  p h a s e . )  

T h i r d  e i g h t  hour s  - The first f i v e  h o u r s  a re  i n  t h e  
s l e e p  p e r i o d  fo l lowed  b y  one hour  t o  e a t .  Two crewmen go t o  
t h e  STS c o n t r o l  p a n e l  and t u r n  on t h e  l i g h t s  and s u i t  c o o l a n t  
pumps, t h e n  s e r v i c e  t he  ECS h e a t  exchanger  w i t h  water from 
t h e  p o r t a b l e  b o t t l e .  They d i s c o n n e c t  t h e i r  6 0 '  u m b i l i c a l s  
f rom t h e  CM crew s t a t i o n  and connec t  them t o  t h e  STS IVA 
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s t a t i o n  ( 1 2 ,  F i g u r e  1) .  They remove t h e i r  PLSS's as t h e  STS 
s t a t i o n  p r o v i d e s  s u i t  t he rma l  c o n t r o l .  They open t h e  fo rward  
a i r l o c k  h a t c h  ( F i g u r e  21, e n t e r  t h e  a i r l o c k  and c l o s e  t h e  a f t  
AM s e c t i o n  vent-to-vacuum v a l v e  ( 2 ,  F i g u r e  l), v e r i f y  t h a t  
OWS t o t a l  p r e s s u r e  i s  5 p s i a ,  c l o s e  t h e  OWS 0 p r e s s u r i z a t i o n  
v a l v e  ( 6 ,  F i g u r e  1) and open t h e  airlock/OWS e q u a l i z a t i o n  
v a l v e  ( 1 3 ,  F i g u r e  1) .  

p r e s s u r i z a t i o n  p h a s e . )  They t h e n  open t h e  a f t  AM s e c t i o n /  
a i r l o c k  s e c t i o n  e q u a l i z a t i o n  v a l v e  ( 1 4 ,  F i g u r e  1) .  

2 

(About 11 hours  a r e  r e q u i r e d  f o r  t h e  O2 

I n  t h e  CM t h e  t h i r d  crewman t u r n s  o f f  t h e  a tmosphere  
c o n d i t i o n i n g  f u n c t i o n  o f  t h e  CM ECS. The CM ECS c o n t i n u e s  t o  
s u p p l y  makeup oxygen and n i t r o g e n  t h r o u g h o u t  t h e  m i s s i o n  b u t  
t h e  a t m o s p h e r i c  c o n d i t i o n i n g  i s  done by t h e  AM ECS. 

Day 3 

The two a s t r o n a u t s  open t h e  a f t  a i r l o c k  h a t c h  ( F i g u r e  
2) and t u r n  on t h e  a f t  AM s e c t i o n  l i g h t s .  The OWS e n t r a n c e  
h a t c h  e q u a l i z a t i o n  v a l v e  ( 1 5 ,  F i g u r e  1) i s  opened,  p r e s s u r e  i s  
e q u a l i z e d  and t h e  OWS e n t r a n c e  h a t c h  i s  opened and l a t c h e d  i n  
t h e  s towed p o s i t i o n .  The OWS e n t r y  l i g h t s  on t h e  h a t c h  are  
t u r n e d  on.  The a s t r o n a u t s  t h e n  connec t  t h e  AM ECS d u c t  t o  
t h e  OWS m a n i f o l d  and t u r n  on t h e  d u c t  f a n  i n  t h e  AM a f t  s e c t i o n .  
They e n t e r  t h e  OWS and i n s p e c t  i t  f o r  damage. T h i s  comple t e s  
a 3 hour  work p e r i o d .  They t h e n  r e t u r n  t o  t h e  CM f o r  a t h r e e  
h o u r  p e r i o d  f o r  e a t i n g  and R & R .  

Af t e r  R & R ,  t h e  t w o  crewmen r e t u r n  t o  t h e  OWS w i t h  
t h e  OWS D & C  p a n e l  which they  i n s t a l l .  They t h e n  r e t u r n  t o  t h e  
MDA,and o b t & i n  t h e  OWS l i g h t s  which t h e y  i n s t a l l  i n  t h e  OWS. 
They t h e n  a c t i v a t e  t h e  OWS D & C  p a n e l  e l e c t r i c a l l y  and t u r n  on 
t h e  OWS l i g h t s .  They r e t u r n  t o  t h e  MDA f o r  t h e  OWS f r ee  volume 
f a n s  which t h e y  c a r r y  to t h e  OWS and s tow.  T h i s  comple t e s  a 
4 h o u r  work p e r i o d .  They r e t u r n  to t h e  CM f o r  1 hour  t o  e a t .  

A f t e r  e a t i n g ,  t h e y  o b t a i n  t h e  t h e r m a l  plenum f a n /  
h e a t e r s  f rom t h e  MDA, c a r r y  them t o  and i n s t a l l  them i n  t h e  OWS. 
They t h e n  i n s t a l l  t h e  p r e v i o u s l y  stowed f r e e  volume f a n s  and 
t u r n  them on .  They r e t u r n  t o  t h e  MDA,  o b t a i n  t h e  Thermal 
L i n e r  Heater & C o n t r o l  Module, c a r r y  i t  t o  t h e  OWS, i n s t a l l  
i t  and t u r n  i t  on .  T h i s  comple tes  a 4 hour  work p e r i o d .  They 
r e t u r n  t o  t h e  CM f o r  1 hour  t o  ea t  and 8 hour s  o f  s l e e p . *  
Dur ing  t h i s  d a y ' s  o p e r a t i o n s ,  t h e  t h i r d  a s t r o n a u t ,  i n  t h e  
CM pe r fo rms  t h e  d a i l y  CM t a s k s  c o n s i s t i n g  o f  m o n i t o r i n g  t h e  

* A l l  1 ;ghts  a re  t u r n e d  o f f  i n  t h e  OWS, AM and MDA d u r i n g  
crew p e r i o d s  i n  t h e  CM. 
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ECS sys t ems  p a n e l ,  check ing  and c o r r e c t i n g  t h e  c l u s t e r  a t t i t u d e ,  
m a i n t a i n i n g  v o i c e  communications w i t h  t h e  ground and pe r fo rming  
t h e  d a i l y  i n - f l i g h t  nephelometer  expe r imen t .  

Day 4 

After  u s i n g  t h e  f i r s t  hour  t o  e a t ,  two a s t r o n a u t s  
e n t e r  t h e  MDA and t r a n s f e r  t h e  package c o n t a i n i n g  t h e  OWS pene- 
t r a t i o n  p l u g s  and seals  from t h e  MDA t o  t h e  OWS. 
n e x t  2-1/2 hour s  t h e y  i n s t a l l  p r o p e l l a n t  u t i l i z a t i o n  p robe  
pad ,  i n s p e c t  t h e  chermal  s l e e v e s ,  i n s t a l l  t h e  p e n e t r a t i o n  seals  
and p l u g s  and i n s p e c t  t h e  crew q u a r t e r s  area.  (While one a s t r o -  
n a u t  i s  p e r f o r m i n g  t h e s e  t a s k s ,  he  i s  photographed  by t h e  o t h e r  
f o r  Experiment  M055 - Time and Motion S t u d i e s ) .  They t h e n  
r e t u r n  t o  t h e  STS where t h e y  v e r i f y  t h e  OWS a c t i v a t i o n  and 
checkout  s y s t e m s  on t h e  STS D & C  p a n e l .  T h i s  comDletes a 6 

During t h e  

hour  work p e r i o d  and t h e y  r e t u r n -  t o  t h e  CM f o r  aA 3 hour  p e r i o d  
o f  R&R. 

The n e x t  5 hour s  are used i n  t r a n s f e r r i n g  t h e  water 
t a n k ,  p e r s o n a l  hyg iene  packages and o t h e r  equipment  from t h e  
MDA t o  t h e  waste management a r e a .  A t  t h e  comple t ion  o f  t h i s  
work p e r i o d  t h e  two a s t r o n a u t s  r e t u r n  t o  t h e  CM where t h e y  
spend  1 hour  i n  e a t i n g  fo l lowed  b y  an  8 hour  s l e e p  p e r i o d .  

The t h i r d  a s t r o n a u t  e a t s  d u r i n g  t h e  f i r s t  h o u r .  
H e  t h e n  spends  5 hour s  pe r fo rming  h i s  normal  CM m o n i t o r i n g  and 
c o n t r o l  d u t i e s .  H e  t h e n  s l e e p s  f o r  4 h o u r s ,  spends  3 hour s  
i n  R & R ,  s l e e p s  f o r  4 more hours  t h e n  e a t s  f o r  1 h o u r .  C l u s t e r  
t e m p e r a t u r e s  are  now s u i t a b l e  f o r  Cons tan t  Wear Garment ( C W G )  
o p e r a t i o n s  by a l l  a s t r o n a u t s .  i-Ie t h e n  e n t e r s  t h e  MDA i n  h i s  
CWG and t r a n s f e r s  t h e  M056 (Non-Gravimetric Mass Measurement) 
expe r imen t  package t o  t h e  waste  management area.  H e  t h e n  
spends  abou t  4-1/2 h o u r s  p a r t i a l l y  i n s t a l l i n g  t h e  waste manage- 
ment s y s t e m .  T h i s  comple t e s  a 6 hour  work p e r i o d  and he re- 
t u r n s  t o  t h e  CM. 

Two crewmen spend t h e  f i r s t  hour  e a t i n g  t h e n  e n t e r  
t h e  MDA wea r ing  C W G s .  They spend t h e  n e x t  6 hour s  t r a n s f e r r i n g  
7 o p e r a t i o n a l  food  packages  and 3 e x p e r i m e n t a l  food  packages  
t o  t h e  food management area i n  t h e  OWS. They t h e n  r e t u r n  t o  
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t h e  CM f o r  a 3 hour  R&R p e r i o d .  T h i s  i s  f o l l o w e d  by a 5 
hour  work p e r i o d  d u r i n g  which t h e y  t r a n s f e r  6 p e r s o n a l  hyg iene  
packages  t o  t h e  food  management area.  A t  t h e  c o n c l u s i o n  o f  
t h i s  work p e r i o d  t h e y  r e t u r n  t o  t h e  CM where t h e y  ea t  f o r  one 
hour  f o l l o w e d  by  an 8 hour  s l e e p  p e r i o d .  

The t h i r d  crewman e a t s  d u r i n g  t h e  f i r s t  h o u r ,  s l e e p s  
for t h e  n e x t  8 h o u r s ,  t h e n  e a t s  a g a i n  f o r  1 hour .  During 
t h e  n e x t  5 h o u r s  he per forms CM m o n i t o r i n g  and c o n t r o l  d u t i e s .  
Af t e r  t h i s  he  h a s  a 3 hour  R & R  p e r i o d  f o l l o w e d  by a 6 hour  
work p e r i o d  i n  which he t r a n s f e r s  2 food p r e p a r a t i o n  t r a y s ,  
a water t a n k  and water h e a t e r  to t h e  food  management area i n  
t h e  OWS. H e  t h e n  spends  about  3- l /2  h o u r s  comple t ing  t h e  
i n s t a l l a t i o n  o f  t h e  waste management sys tem.  T h i s  comple tes  
a 6 hour  work p e r i o d  and he  r e t u r n s  t o  t h e  CM.  

Day 6 

The two crewmen eat d u r i n g  t h e  f i r s t  hour  t h e n  e n t e r  
t h e  MDA and t r a n s f e r  t h e  m i s c e l l a n e o u s  s t o r a g e  module t o  t h e  
OWS. While i n  t h e  OWS t h e y  complete  t h e  i n s t a l l a t i o n  o f  t h e  
food  management area.  They t h e n  spend abou t  4 h o u r s  t r a n s -  
f e r r i n g  6 equipment  s t o r a g e  packages from t h e  MDA t o  t h e  crew 
q u a r t e r s  i n  t h e  OWS. T h i s  comple tes  a 6 hour  work p e r i o d  
and t h e y  r e t u r n  t o  t h e  CM f o r  a 3 hour  R&R p e r i o d .  A f t e r  t h i s ,  
t h e y  r e t u r n  t o  t h e  MDA and t r a n s f e r  packages  c o n t a i n i n g  crew 
q u a r t e r s  equipment i n  t h e  OWS. They r e t u r n  t o  t h e  MDA and 
t r a n s f e r  2 NASA s l e e p  packages t o  t h e  NASA bedroom i n  t h e  crew 
q u a r t e r s .  They spend t h e  next  3-1/2 h o u r s  s e t t i n g  up t h e  NASA 
bedroom. T h i s  comple tes  a 5 hour  work p e r i o d .  They r e t u r n  t o  
t h e  CM for a one hour  p e r i o d  for e a t i n g  fo l lowed  by an  8 h o u r  
s l e e p  p e r i o d .  

The t h i r d  crewman e a t s  d u r i n g  t h e  f i r s t  h o u r ,  s l e e p s  
f o r  t h e  n e x t  8 h o u r s ,  t h e n  e a t s  d u r i n g  t h e  n e x t  hour .  Dur ing  
t h e  n e x t  5 hour s  he per forms CM m o n i t o r i n g  and c o n t r o l  d u t i e s .  
T h i s  i s  f o l l o w e d  by a 3 hour  R&R p e r i o d  and a 6 hour work 
p e r i o d .  Dur ing  t h e  work p e r i o d  he t r a n s f e r s  expe r imen t  packages  
from t h e  MDA t o  t h e  crew q u a r t e r s  (1 M058, 1 M051, 4 M050/M018 
and 3 M053). A t  t h e  end of t h i s  work p e r i o d  he r e t u r n s  t o  t h e  
CM. 

The c y c l e  o f  a c t i v i t i e s  per formed b y  t h e  a s t r o n a u t s  
d u r i n g  d a y s  5 and 6 i s  t h e  s t a n d a r d  work / s l eep  c y c l e  f o r  AAP-2 
( F i g u r e  3 )  and i s  used  from d a y  5 t h r o u g h  day 28 w i t h  t h e  
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e x c e p t , i o n  o f  t h e  r e s t  d a y s .  The t h r e e  a s t r o n a u t s  exchange 
j o b s  p e r i o d i c a l l y  d u r i n g  t h e  m i s s i o n  sc t h a t  t h e  d u t i e s  cf  
t h e  t h i r d  crewman a re  performed by e a c h  o f  t h e  a s t r o n a u t s .  

Day 7 

During t h e  f i r s t  work p e r i o d  t h e  two crewmen e p t e r  
t h e  NPA and t r a n s f e r  5 M058 exper iment  packages  t o  t h e  OWS 
w G r k  a r e a .  They r e t u r r l  t o  the MDA and t r a n s f e r  2 EO19 ( S u i t  
Donning 2nd S l e e p  S t a t i o n  E v a l u a t i o n )  exper iment  packeges  t o  
t h e  DOD bedroom i n  t h e  crew q u a r t e r s .  They  spend the  n e x t  hour  
s e t t i n g  up t h e  EOD t ed room.% The second work p e r i o d  i s  r e s e r v e d  
f o r  u-nscheduled ma in tenance .  

The t h i r d  crewman pe r fo rms  h i s  normal  d u t i e s  d u r i n g  
h i s  f i r s t  Fiork p e r i o d .  The kecond work p e r i o d  i s  s p e n t  i n  
t h e  OMS pe r fo rming  sample d r y i n g  a R d  p r e s e r v i n g  samples  f o r  
f u t u r e  d r y i n g  f o r  exper iment  NO52 (Eoce and Muscle Changes) .  
A t  t h e  c o n c l u s i o n  o f  t h i s  w o r k  p e r i o d  he r e t u r n s  t o  t h e  CM. 

Day 8 -- 

Both Day 8 and D a y  2 2  a r e  s e t  as ide for r e s t  and 
r e l a x a t  i o n .  

Day 9 t h r o x h  - Day 26 

T h i s  p e r i o d  i s  used to p e r f o r n  t h e  c o r o l l a r y  e x p e r i -  
ments  of  t h e  m i s s i o n .  The c r e w  d a i l y  a c t i v i t i e s  f o l l o w  t h e  
same s c h e d u l e  t h r o u g h o u t  t h e  p e r i o d  ( F i g u r e  3 ) .  The work 
p e r i o d s  f o r  t h e  two crewmen a r e  s p e n t  i n  c o n d u c t i n g  t h e  e x p e r i -  
ments  and i n  p e r f o r m i n g  schedu led  ma in tenance .  

M O 5 l  ( C a r d i o v z s c u l m  Func t ion  Assessment )  i s  per formed 
on e a c h  a s t r o n a u t  e v e r y  t h i r d  day .  ~ 0 1 8  ( V e c t o r c a r d i o g r a m )  i s  
pe r fo rmed  f o u r  t imes cn  each  a s t r o n a u t  i n  c o n j u n c t i o n  w i t h  
M050 ( M e t a b o l i c  A c t i v i t y ) .  M058 (Human Mass Neasurement)  i s  
per formed on each  a s t r o n a u t  d u r i n g  t h e  second meal e a c h  d a y .  
MO52 (Bone and Muscle Changes) i s  perfcrmed on each  a s t r o n a u t  
w i t h  each  meal. ~ 0 5 6  (Non-Gravimetric Mass Measurement) i s  
per formed once each  day .  M053 (Human V e s t i b u l a r  F u n c t i o n )  i s  
per formed f i v e  t imes by each a s t r o n a u t .  F i f t e e n  a d d i t i o n a l ,  
non-medica l ly  o r i e n t e d ,  expe r imen t s  a r e  per formed d u r i n g  t h e  
m i s s i o n .  

*The d i s p a r i t y  i n  time r e q u i r e d  t o  s e t  up t h e  NASA bedroom 
( 3 - l / 2  h o u r s )  compared to t h e  DOD bedroom (1 h o u r )  i s  due t o  
t h e  f a c t  t h a t  t h e  NASA bedroom d e s i g n  has n o t  been  comple ted  
and a ve ry  c o n s e r v a t i v e  e s t i m a t e  o f  t h e  t ime  r e q u i r e d  has 
been  made. 
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The t h i r d  crewman spends  h i s  f i r s t  work p e r i o d  i n  
CM m o n i t o r i n g  and c o n t r o l  t a s k s  i n c l u d i n g  t h e  nephelometer  
e x p e r i m e n t .  I n  most c a s e s  t h e  second  work p e r i o d  i s  s p e n t  i n  
sample d r y i n g  for M052 and i n  ~ 0 5 6 .  

Day 27 

T h i s  i s  t h e  s t a r t  o f  t h e  OWS d e a c t i v a t i o n  sequence .  
A l l  t h r e e  crewmen f o l l o w  t h e  s t a n d a r d  work/s leep  c y c l e  
( F i g u r e  3 )  on Day 27 and Day 28. 

During t h e i r  f i r s t  work p e r i o d  t h e  two crewmen 
c o l l e c t  i tems t o  be r e t u r n e d  t o  E a r t h  and s tow them i n  t h e  
CM. 
waste mater ia l  ( n o n - b i o l o g i c a l )  and s tow i t  i n  t h e  STS. They 
r e t u r n  t o  t h e  OWS where they  c l o s e  and s e a l  t h e  vacuum v a l v e .  
They empty t h e  two H20 b o t t l e s  i n t o  t h e  AM ECS condensa te  
l i n e .  The empty b o t t l e s  a r e  t h e n  p l a c e d  i n  t h e i r  s t o r a g e  
p o s i t i o n  i n  t h e  MDA.  

They t h e n  r e t u r n  t o  t h e  OWS where t h e y  package t h e  d r y  

I n  t h e  second work p e r i o d  t h e y  t u r n  o f f  t h e  com- 
p r e s s o r s  i n  t h e  a f t  AM a tmosphere c o n t r o l  f u n c t i o n  o f  t h e  ECS. 
They t h e n  e n t e r  t h e  OWS and p r e p a r e  t h e  food  and was te  manage- 
ment areas f o r  s t o r a g e .  They d i s c o n n e c t  t h e  d u c t  from t h e  AM 
ECS t o  t h e  OWS and s tow it  i n  t h e  a f t  AM s e c t i o n .  They remove 
t h e  s o l i d  t r a p s  and L i O H  c a n i s t e r s  from t h e  a f t  AM ECS sys t em,  
p l a c e  them i n  bags  and s tow them i n  t h e  STS. They go back  
t o  t h e  CM t h e n  r e t u r n  t o  t h e  STS s e c t i o n  i n  v e n t e d  p r e s s u r e  
s u i t s  w i t h  t h e i r  60  f t .  u m b i l i c a l s  connec ted  t o  t h e  CM crew 
s t a t i o n .  They t u r n  o f f  t h e  compressors  i n  t h e  STS a t m o s p h e r i c  
c o n t r o l  f u n c t i o n  (mol s i e v e )  o f  t h e  ECS. They remove and bag 
t h e  s o l i d  t r a p s  and c h a r c o a l  bed  from t h e  mol s i e v e  and s tow 
them i n  t h e  STS. They t h e n  t u r n  on t h e  h e a t e r s  i n  t h e  mol 
s i e v e  vacuum v e n t  ( n o n - p r o p u l s i v e )  and open t h e  v e n t  s t a r t i n g  
t h e  vacuum purge  of t h e  silica g e l  and z e o l i t e  i n  t h e  mol 
s i e v e  t o  p r e p a r e  i t  f o r  t h e  n e x t  m i s s i o n .  T h e y ' t h e n  r e t u r n  t o  
t h e  CM. 

The t h i r d  crewman a c t i v a t e s  t h e  a tmosphere  c o n t r o l  
f u n c t i o n  of  t h e  CM ECS as t h a t  f u n c t i o n  i s  no l o n g e r  per formed 
by  t h e  AM ECS.* He also performs h i s  normal  CM m o n i t o r i n g  d u t i e s .  

Dav 28  

The two crewmen, i n  v e n t e d  p r e s s u r e  s u i t s  go t o  
t h e  STS and t r a n s f e r  t h e  p r e v i o u s l y  stowed packages  ( d r y  waste, 
c h a r c o a l  b e d s ,  e t c . )  t o  t h e  a i r l o c k .  They connec t  t h e i r  60  f t .  
u m b i l i c a l s  t o  t h e  a i r l o c k  crew s t a t i o n  ( 1 6 ,  F i g u r e  1) and p r e -  
p a r e  f o r  e x t r a v e h i c u l a r  a c t i v i t y  ( E V A ) .  They d e p r e s s u r i z e  t h e  

*The CM ECS i s  a c t i v a t e d  p r i o r  t o  d e a c t i v a t i o n  o f  t h e  AM ECS. 
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a i r l o c k ,  open t h e  EVA h a t c h  and spend abou t  two hour s  o f  EVA 
s e c u r i n g  t h e  packages  t o  t h e  a f t  AM t r u s s .  They t h e n  c l o s e  t h e  
EVA h a t c h ,  r e p r e s s u r i z e  t h e  a i r l o c k ,  open t h e  a i r l o c k  fo rward  
and a f t  h a t c h e s  and r e t u r n  t o  t h e  CM. 

During t h e i r  second work p e r i o d ,  t h e  two crewmen 
i n  v e n t e d  s u i t s ,  e n t e r  t h e  STS and connec t  t h e i r  6 0  f t .  
u m b i l i c a l s  t o  t h e  STS crew s t a t i o n  ( 1 2 ,  F i g u r e  1) .  They e n t e r  
t h e  OWS and remove t h e  cap from t h e  OWS i n i t i a l  p r e s s u r i z a t i o n  
l i n e  and t h e  s e a l  from t h e  secondary  NPV v a l v e  (1, F i g u r e  1). 
They t h e n  t u r n  o f f  a l l  f a n s  and hea te r s .  ( I f  t h e  f a n s  are  
t o  b e  s t o r e d  i n  t h e  MDA t h e y  w i l l  b e  c a r r i e d  t he re  a t  t h i s  
t i m e ) .  They  r e t u r n  t o  t h e  a f t  s e c t i o n  o f  t h e  A M ,  t u r n  o f f  a l l  
e l e c t r i c a l  power t o  t h e  O W S ,  and t u r n  o f f  t h e  a f t  AM d u c t  f a n .  
They e n t e r  t h e  STS and cap t h e  a f t  AM d u c t s ,  d i s c o n n e c t  t h e i r  
u m b i l i c a l s  and connec t  t h e m  t o  t h e  CM crew s t a t i o n .  They 
t h e n  r e t u r n  t o  t h e  STS and open t h e  v a l v e  which d r a i n s  t h e  
water from t h e  s u i t  c o o l i n g  module, H20 and ECS c o n d e n s a t e  
s y s t e m  i n t o  s p a c e .  They t h e n  c l o s e  t h e  a f t  h a t c h  o f  t h e  a i r -  
l o c k  ( F i g u r e  2 )  and open t h e  OWS NPV v a l v e  (1, F i g u r e  1) 
f rom t h e  c o n t r o l  s t a t i o n  i n  t h e  AM t o  s t a r t  OWS d e p r e s s u r i z a t i - o n .  
They t h e n  r e t u r n  to t h e  C M .  

The t h i r d  crewman t e r m i n a t e s  t h e  O 2  supp ly  t o  t h e  

STS and a i r l o c k  crew s t a t i o n s  ( 1 2 ,  1 6  F i g u r e  1). H e  pe r fo rms  
h i s  CM c o n t r o l  and m o n i t o r i n g  t a sks  and a s s i s t s  i n  d e a c t i v a -  
t i o n  as r e q u i r e d .  

Dav 29 

The two crewmen e a t  d u r i n g  t h e  f i r s t  hour  t h e n  
e n t e r  t h e  STS i n  v e n t e d  s u i t s  w i t h  t h e i r  u m b i l i c a l s  connec ted  
t o  t h e  CM crew s t a t i o n .  They t e r m i n a t e  t h e  vacuum purge  
of  t h e  mol s i e v e ,  and t u r n  o f f  t h e  STS l i g h t s  and f a n s ,  and 
t h e  i n s t r u m e n t a t i o n  n o t  r e q u i r e d  i n  s t o r a g e .  They t h e n  e n t e r  
t h e  MDA where t h e y  t u r n  o f f  f a n s ,  l i g h t s  and i n s t r u m e n t a t i o n  
n o t  r e q u i r e d  i n  s t o r a g e .  They remove t h e  MDA d u c t  from t h e  
CM and s tow i t  i n  t h e  MDA.  They  remove t h e  MDA h a t c h  from 
i t s  stowed p o s i t i o n ,  e n t e r  t h e  MDA t u n n e l  and r e i n s t a l l  t h e  
h a t c h .  They t e r m i n a t e  t h e  e l e c t r i c a l  power s u p p l y  t o  t h e  
MDA and d i s c o n n e c t  t h e  e l e c t r i c a l ,  v o i c e ,  da t a  and 02/N2 
u m b i l i c a l s  i n  t h e  MDA t u n n e l  ( 5 ,  F i g u r e  1). They r e i n s t a l l  
t h e  p robe  and drogue  and unlock t h e  docking  l a t c h e s .  They  
t h e n  i n s t a l l  t h e  CM h a t c h  and i n i t i a t e  t h e  d e p r e s s u r i z a t i o n  
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of t h e  MDA v i a  t h e  D i g i t a l  Command Sys tem.  (The p r e s s u r e  t o  
which t h e  MDA w i l l  b e  d e p r e s s u r i z e d  h a s  n o t  been  d e t e r m i n e d . )  
T h i s  c o m p l e t e s  a 4 -1 /2  hour  work p e r i o d .  They ea t  for one 
houy and r e t u r n  t o  work. The c l u s t e r  i s  p l a c e d  i n  t h e  
g r a v i t y  g r a . d i e n t  o r i e n t a t i o n  and t h e  s o l a r  p a n e l s  a re  o r i e n t e d  
i n  t h e  s t o r a g e  p o s i t i o n .  

The t h i r d  crewman, who a t e  d u r i n g  t h e  f i r s t  h o u r  
t h e n  s l e p t  f o r  e i g h t  h o u r s ,  b e g i n s  h i s  work p e r i o d  and a l l  
t h r e e  crewmen work t o g e t h e r .  They connec t  t h e i r  u m b i l i c a l s  
and  p r e s s u r i z e  t h e i r  s u i t s .  They t e r m i n a t e  o p e r a t i o n  o f  t h e  
0 /N r e g u l a t i o n  s y s t e m ,  open t h e  CM h a t c h  e q u a l i z a t i o n  v a l v e  
( 4 ,  F i g u r e  1) and d e p r e s s u r i z e  t h e  C M  and  t u n n e l .  T h i s  i s  done 
t o  remove r e s i d u a l  N2 f rom t h e  CM a t m o s p h e r e .  The e q u a l i z a t i o n  

v a l v e  i s  c l o s e d  and  t h e  C M  i s  r e p r e s s u r i z e d  t o  5 p s i a  w i t h  0 2 .  

2 2  

They t h e n  s e p a r a t e  f rom t h e  c l u s t e r ,  r e - e n t e r  and  re- 
t u r n  t o  a water l a n d i n g  on E a r t h .  

1024-DSL- j d 

At t achmen t s  
F i g u r e s  1, 2 and 3 
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